Base substitutions, targeted single-base deletions, and chromosomal translocations induced by bleomycin in plateau-phase mammary epithelial cells.
Previous work showed that treatment of plateau-phase Chinese hamster ovary cells with the radiomimetic double-strand cleaving agent bleomycin induced very small deletions as well as interchromosomal reciprocal translocations, both of which could be ascribed to errors in end joining of DNA double-strand breaks. In an attempt to assess the possible role of TP53 in suppressing such repair errors, bleomycin-induced mutagenesis at the HPRT locus was examined in immortalized 184B5 human mammary epithelial cells (TP53(+)), and in a TP53-defective derivative, 184B5-E6tfxc6. For both cell lines, the most frequent bleomycin-induced mutations were base substitutions, with no apparent targeting to major bleomycin lesions. However, both lines also sustained single-base deletions that were targeted to expected sites of double-strand breaks, suggesting that they arose by end-joining repair of the breaks. Surprisingly, only a few large deletions or rearrangements, and no interchromosomal events involving the HPRT locus were detected among the mutants. The results suggest that in both cell lines, errors in double-strand break repair resulting in heritable large deletions and rearrangements are rare. Spectral karyotyping of bleomycin-treated 184B5 cells showed that a significant number of translocations were present shortly after bleomycin exposure, but their frequency decreased upon continued culture of the cells. Thus, for these cells, the lack of induced interchromosomal rearrangements can be explained in part by selection against such events as the cells proliferate.